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Enrollment projection is vital to planning in any school district, yet the published
literature on the subject is sparse. A few articles laying out possible methodologies existit
but there is little documentation on the methods actually in use. The authors surveyed
those involved in enrollment projection to determine their methodology, the levels of
accuracy they expect, and the special concems that they have to take into accournt in
their projections. This p,aper: summarizes their responses.

One basic approach emerged as vintually the sole method in use by our respon-
dents — the cohort survival, or grade retention method. This method uses the recent past
1o project the future. In brief, percentages of students "surviving" from one grade to the
next over the most recent years are used to project enrollments for the next few years.
Incoming kindergartens are projected on the basis of birth rates five years previous.

The final section of this paper presents the general rxiieﬂmd of projection with the cohort

survival method, using a specific example. -



OVERVIEW

Enrollment patterns in the public schools are changing once again. The birth rate has been rising
nationwide for several years, leading to growing elementary school enrollments while secondary

enrollments continue to decline. Planning for this enrollment shift requires accurate projection of

of those things that everyone does but very few people talk about. Surprisiugly few papers have been
published on the topic and ﬁrﬁ;.aliy no "How to . .. " manuals exist. While school district officials no
doubt have found methods that work locally, few have commitied their methodology to paper. Either
these officials have believed their methods to be so self-evident that they needn't be elaborated or they
have considered them to be so idiosyncratic that they would not apply in other districts.

In order to determine the methods actually in use, the authors circulated a questionnaire to
Directors of Research and Evaluation, with a request that the survey be forwarded to the person having
primary responsibility for enrollment projection in the district. Questions about district size, minority
percentage, responsibility for projections, and acceptable levels of accuracy opened the questionnaire.
These were followed by several open-ended questions about methodology, special considerations, and
uses of projections. A copy of the quésticnnaire appears in the Appendix.

This paper summarizes the responses to the questionnaire. As a surprising degree of unanimity
emerged on the basic method of projection, the summary will be followed by a generalized model for
enrollment projections. This mo. ~ begins with a limited range of choice among strict computational
methods to derive district-wide projections, then allows a considerably larger amount of the projector's

personal judgment to enter into estimating school-by-school enrollments.

Background

A review of the literature on enrollment projection procedures yielded more articles than we



bring the response, "Oh, I use amodified wi:  ~urvival zrocedure," but no references fo any
literature on the method.
The literature review for thiis zisoes starte.s with as- ERIC search which pro%uced 143 entries.
These citations included articles om prajection progeduves for public schools, community colleges,
higher education, and a few in busi#gus. The sr-ond ERIC search (using tighter controls) resulted in
the identification of approximateiy 7, srticics, A review. of these abstracts produced several gems that
markedly increased the productivits «f ' .arch. Major finds at this point were :
1. Donald Hackmann's 1983 dnssertatigerentitled "An Analysis of Factors which Affect the
Accuracy of the Cohort-Survival Method of Enrollment Forecasting",
2. A.J. Jaffe's "Handbook of Statistical Procedures for Long Range Projections of Public
School Enrollment" (ED 058 688), and
3. Victoria Bernhardt's "Projecting Student Enrollments : A Basic Step for Comprehensive
School District Planning for Decliing Enrollment" (ED 187 020).
In addition, an excellent review paper written by Roger Brown entitled "A Survey of Methods and

'Models Used for Projecting Public School Enrollment" was sent to us along with Dr. Brown's

reviewed.

Thomas Holy's classic article, "What Future Needs are Revealed by School Population
Studies?" (1947), suggested a classification scheme for enrollment projection procedures. His
categories were:

1. forecasting school enrollment from total population;
forecasting by analysis;

foreczsting by mathematical techniques;

the Bell Telephone Co. method, in which the rate of increase in the total population
is assumed to apply to increases in school enrollment;

5. the multiple factor method, which assumes that a fundamental relationship exists
between certain economic factors and school enrollment;

6. forecasting by analogy.



Holy's article continues with a description of forecasting by analysis, or what we now call the
cohort-survival technique.

The cohort-survival method is the most commonly reported projection pmfédure. However,
other approaches include time-series trend fitting, Markov m@deis, multivariate models, linear

The accuracy of projection procedures is always of interest. Two studies that indicate the
differences in the literature are those of Shaw and Webster. Shaw, in a 1984 report "Enrollment
Forecasting : What Methods Work Best?", compared the accuracy of the cohort-survival method, the
Percentage-Survival method, and a graphic method. He concluded thar all the methods can be ". . .
utilized by school districts that vary greatly in size and location.” Webster's 1970 article entitled "The
Cohort Survival Method in the Projection of School Attendance", compared the accuracy of the
cohort-survival approach with that of a regression approach. iBDﬂ‘l approaches used the same predictor
variables. He repcrrted that overall, a regression approach produced superior results, but that a
cohort-survival method yielded relatively accurate projections for districts that had small year-to-year
differences in the variables of the study.

While the literature speaks primarily of the cohort-survival method, the accuracy of this method
may be questioned. A final portion of this review presents comments from several authors that may be
relevant o the accuracy question.

Joyce Xing-Stoops and Robert Slaty in "How Many Students Next Year" suggest that
district-wide forecasting procedures use a cohort-survival technique and that a separate set of
projections be developed by building principals using a variety of other data sets. A final review of
both sets of projections would result in the adoption of a final projection. In Planning for School
Building , James MacConnell writes about general principles for forecasting school population and
presents some guidelines. He states that "methods should be selected which promise to fit best the

factors unique to each community."

provides a number of areas where those doing projections necd to keep a wary eye open. One deals

with changes, ranging from changes in building patterns, community patterns, non-public school
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patterns, transportation changes, integration, and national trends. He argues that all of these variables
must be considered when looking at long term growth within a local community.

The literature on enrollment projection discusses multiple approaches. Although it seems to
concentrate mostly on the cohort-survival method, several other methods would se;rn equally valid.
The one thing that is missing from the published literature is any documentation of what methodologies

are actually used by those entrusted with enrollment projection. That is where the current study begins.

RESPONSES TO THE QUESTIONNAIRE

Characteristics of the Responding Districts

involved in enrollment projection. The remaining 50 were primarily from districts of 30,000 students
or more. Table 1 shows the distribution of district enrollments (fall, 1985 figures).
Table 1
Distribution of District Enrcllments

Enrollment Number of districts

less than 20,000
20,001—30,000
30,001—40,000
40,001—50,000
50,001—60,000
60,001—70,000
70,001—80,000
80,001—90,000
90,001—100,000

100,001—150,000

more than 150,000
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: 6
growth. Table 2 shows the distribution of enrollment changes from fall, 1984 to fall, 1985.

Table 2
Distribution of Rates of Enroliment Change

Rate of Change Number of districts

4% to-2% 2
-1.9% to - 0.6% 4

Stable -0.5% to + 0.5% 11

[
(]

+0.6% to +2.0%
+2.1% t0o +4.0% 10

The racial/ethnic makeup of the districts in the sample varies widely. Five districts had less than
15 percent mincrity studentis in 1585 ; seven had more than 85 percent minority students ; and the
remainder were spread fairly evenly throughout the rest of the range.

The sample contains no school districts smaller than about 17,000 students. It is therefore
unclear how small a district can use the methods to be outlined. ‘The author has spoken to an official of
a district of 5,000 who uses a variant of the methods which follow, but smaller suburban and rural

districts frequently rely on an exhaustive censu: for their projections.

Responsibility for projections

The official with primary responsibility for enrollment projections is most often found either in a
department of planning oi’ managerent information services (15 replies), a research and evaluation
office (14 replies), or a department of student accounting (13 replies). Of the remaining districts, two
give the job to the facilities planning office, two to a department of instructional support services, and
one to the fiscal office. Three indicated that projection was primarily the responsibility of the deputy

superintendent or a special assistant to the superintendent.
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Eleven respondents claimed that no one else has direct input into projections, while sixteen said
no one else had indirect influence. Principals were the most common persons named as having direct
input (15 replies) and indirect input (10 replies). Upper administration officials (dli:ectars, assistant

superintendents, superintendents, etc.) were the next most frequently named in both categories. Other

contributors to the final projections. These included area offices, elementary and secondary education
departments, Special Education departments, and finance offices. (It is interesting that, whereas budget
planning is reported as the main use for projections, finance offices are very seldom involved in
producing the numbers.) A few respondents receive input (usually indirect) from city or county

officials, while even fewer consult state officials.

Accuracy of projections

When asked about the accuracy of their ;:mcsyear projections, two-thirds of the respondents said
thery‘ aim for an overall error rate of one percent or less. That s, total disirici enroliment should be
of 1% error. Grade-by-grade (district-wide) figures are not as accurate, nor are individual school
projections. Two-thirds of respondents aim for errors of 4% or less for individual grades (a further
quarter of the respondents marked this item "N/A"), while half considered an error rate of 3-5% to be
acceptable for individual school figures. Projections farther into the future are also made with less
confidence. One-quarter did not quote an error rate for two- to five-year projections. Those claiming
an error rate of 1% or less for one-year projections usually raised that error rat- ' 3 % for two- and

three-year projections and to 4 or 5% for four- and five-year projections.

Uses for projections

The prinary uses reported for enrollment projection were budget development and personnel
planning (100 % of those answering this question). Building utilization was the next most common
response (50 % of those respondirg), followed by transportation and capital improvement planning

(35% each). Other common uses for projections were textbook and supply allocation, program

9
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planning, and stude=nt assigﬂmgnt decisions (including boundary changes). Two districts in our sample
report their projects ons to state authorities, while one reports them to the District Court as a result of
court-ordered deseg=regation rulings.

In reporting= the uses for projections, several respondents distinguished l;:ef\;feen long-term a,nd
short-term projecticons. Long-term projections, when they are done, are used primarily for planning
new buildings, bone=d issues and the like, while short-term projections serve most of the other purposes

cited above.

Methods of projec=tion

At the risk cof oversimplifying Holy's classification, we could say that two general approaches
might be taken in d@vining future enrollments. One, projection, uses historical data on births and
enrollments and prassjects that trends in the data will continue. The other, prediction, combines this
historical data with ssother variables thought to influence enrollments, usually in some form of multiple
regression equation—. The first of these is used by virtually every one of our respondents, who usually
aajléd this method e=ither the cohort survival method or the grade retention method. Bﬁeﬂy stated, this
method uses historic=al survival ratios from grade to grade as the basis for prediction. Kindergarten is
projected from birthe=s five years previous.

The ways in which the method is applied vary widely. Some begin by projecting each school,
then summing them  to get a district total (a bottom-up approach). More often, district-wide enrollmerts
are projected first, ttmen school enrollments are pmjected based on current percentages of district
enrollment in each sechool (a top-down approach). Several districts do not attempt school-by-school
projections, but proje=ct areas of the city and leave further detail to area superintendents. A few districts
(especially those wit=h input from principals, area superintendents, etc.) project district-wide and school
enroliments indepenexdently, then reconcile the iwo.

None of our mrespondents use a single year's survival ratios for projections, but average the
ratios from several y=ears. Most often, the mean of the three most recent years' ratios is used, although
one district reported =sing a two-year average and several use a four-year average. Some districts use

weighting schemes vwarhich give the heaviest weights to the most recent ratios. A few districts report

10
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examining several such averages before selecting the one to project next year's enrollments.
Two districts in our sample predict enrollments mor= than five years in the future. In both

cases, regression techniques were used to determine trends in the birth rate (linear, exponential,
: ] X1

seems to be in widespread use. Some districts have written their own programs, some use commercial
spreadshects, and a few use projection programs that are commercially available (three programs
available from universities were mentioned). A few districts reported extensive geographic databases
which help improve the precision of individual school projections and which allow accurate projections

when boundaries change or new schools are built.

Special considerations in projection

Many factors were reported as influencing enrollment change. However, most respondents
reported that they expect the cohort survival method to compensate for these, at least for district-wide
figures. As one respondent put it, "The Grade-Succession Method is based on the assumption that the

future will not vary significantly from the past." Therefore, the enrollment projector must be aware of

instance, mobile populations generaily average out. However, a few districts reported problems due to

economic factors that resulted in sudden changes in in-migration or out-migration. Such factors as

tuition increases, school closings, etc.). Other district-wide influences mentioned included changes in
district boundaries and changes in promotion policy. In these cases, the projector must remember not
to average survival ratios across those events.

Building-level projections require more adjustrments than do distiict figures. Many common

problems were mentioned, the most frequent being open-enrollment or district-wide magnet schools.

desegregation, which was mentioned by a handful of districts, Both of these factors result in large

percentages of students attending other than their neighborhood schools. Our respondents generally




asime that pazttems, once estabhsh‘,d, will continue, so such schemes are only a pmliﬂem for the::r first ‘
yeror two Of Ccoperation. ‘Eapld pgpulatmn shifts mthm the dlstnct changes in aﬁencﬁﬂance areas, and
optiing or closssing of s::hc:cls were nther factors that were frequsntly mentioned m stE=hool-by-school
projécﬁons. Thaese all cause some short-term pmblsms sumlar 10 those raised by magp=net schools.
"There is Jittle hi-mstorical data on which to base projections, so projectors ntilize what duata is available to
wike subjective= estimates for the first year or two, then count on established patterns ¥ to continue. |
Einlly, enrolimeaents in special education programs and relocations of such programs neust be factored
inoprojections.=.

The fine-=-tuning of projections to compensate for these special considerations seseems to be a
higlly subjectiv=ee process for our respondents. Several reported a fomal revision (useally in March or
Ayil) of the orig_ginal estimate, but many simply listed the factors they must consider ar=and indicated that
thet were thingeess they had to keep in mind when ad_]usnng thezr estimates. The subjece=tivity of this part
ofmollment pre—ojection may well be a major reason that so little has been written on te¥he subject.

George J'W. Collins and LaMoins Langston in "Guesstimating Future School Rprxrollments”
pride a sumps=zry statement that all involved with enrollment projections should keepeo in mind, "In
Summary, it mayg’ be noted that there are many factors which can influence the trends or=r increases or

decteases in Schowool enrollment. All methods take time, effort, and good common sepse=e."

12




11

A GENERAL MODEL FOR ENROLLMENT PROJECTION

The method for projecting enrollments presented below is a synthesis of t,er;:hniques reporied by
our respondents, liberally influenced by the biases of the authors. The method combines top-down and
bottom-up techniques. It requires access to a good microcomputer spreadsheet, as well as considerable
knowledge of the local district and a modicum of common sense.

Enrollment projection begins with the gathering of at least five (preferably six) years' worth of
historical enrollment data. This history needs to contain the same level of detail as is desired in the
projections. For example, if the projections are to be grade-by-grade, school-by-school, the data must
show grade and school enrollments for five years. If the projections must also show racial beakdowns,
the historical data must include this as well. Our examples will show enrollments by grades within

schools.

District-wide enrollments

The first numbers to be projected are district-wide grade totals. We strongly recommend

level, these are easily computed using a spreadsheet like the one in Figure 1. This example used

MicroSoft Excel operating on a Macintosh computer, but any good-sized spreadsheet will do.

Insert Figure 1 about here.

five years ago, etc.). The "AVERAGED RATIOS" give us several choices for projecting future
enrollments. The averages shown in our example are those of the last five years, the last four years, the

last three years, the highest four of the last five, the lowest four of the last five, and an average which

13



12
gives the most recent year's ratios a weight of 4, the previous year's a weight of 3, etc.
Once the suzvival ratios and their averages have been computed, we can compute the

"CHOICES FOR PROJECTIONS" at the bottom of page 1 and the top of page 2 of our example.

(e.g. the first ratio under "last 5" multiplied by this year's kindergarten produces the Grade 1 number
under "last 5" in "CHOICES . ..").

Now comes the first point of human judgment. The enrollment projector must decide which of

projection of the curren* year's enrollment, decide which set of ratios would have given the most
accurate prediction, and use it for pext year. Very seldom do trends change so quickly that they are not
accounted for in the averages. (In only one year of either authors' experience would this technique not
have been adequate. That was a year in which a major refugee influx began in mid-year. Fortunately,
we were able to note this change thiough contact with other offices in the district and adjust our
projections accordingly.)

Kindergarten projections are handled much the same way as the other grades, except that we use
the ratio of kindergarten children to births five years previous. The bottom of page 2 shows monthly
birth data and allows a choice of three projections for the next five years' kindergartens.

Once the enrollment projector has chosen which kindergarten projections to use, these are
transferred to the projection columns at the top of page 1 and formulas are writien into the remainin g
cells (multiplying the averaged survival ratios by previous grades' enrollments). This ends the

top-down phase of projection.

School-by-school enrollments

Two approaches can now be taken to deriving school-by-school enrollments. The first, a
straight top-down approach, would allocate students to the schools based on the percentage of each
cohort that is in each school this year. These figures could then be modified based on the judgments of
the enrollment projector, principals, and others who might have knowledge of special considerations in

each building. Other than these judgments, this approach is a simple matter of arithmetic.

14
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A second approach produces school-by-school figures independently from the district figures,
then adjusts them to fit the district-wide projections. The approach we are about to explain is not so
strictly mathematical as that shown for district figures. It is also much more ﬁrna—cgonsunﬁng and
involves a great deal of personal judgment.
Figure 2 shows a single elementary school's section of a spreadsheet used for this purpose. (As

this spreadsheet becomes very large, we use separate sheets for elementary and secondary schools.)

Insert Figure 2 about here.

It would be possible to enter formulas into each cell under "next year", just as in the district-wide
spreadsheet. It is our opinion that this approach would fail to use much valuable information that the
projector carries mentally. We prefer to work school by school through the spreadsheet, examining the
enrollments. In the example shown, the school's incoming kindergartens have been growing, but the
school routinely loses a few children as cohorts move through the first three grades (look diagonally
from Grade 1 in one year to Grade 2 the next, etc.). We enter figures that show this trend continuin g.

We compute district-wide totals on this spreadsheet, note differences from the district figures
previously computed, and make adjustments. It usually takes three passes through the school-by-
school spreadsheet before the figures agree. We urge that, in reconciling school and district figures,
the school figures should be adjusted. District-wide ones hould not bz changed. The district figures
involve fewer of the projector’s biases and are likely to be more stable in any case, being based on
larger numbers. We do not advocate projecting school-by-school enrollments more than one year
ahead.

The method just expounded may seem hopelessly imprecise. Unfortunately, most school
districts have so many variables influencing individual school enrollments that no other method is likely
to account for all of them any more efficiently. Some computerized aids, such as a complete
geographical database, can be a major aid in achieving precision, but the factor of human judgment

probably cannot be replaced by any computational means.

15
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Figure 1 District-Hide Projection
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Figure 1 District-Wide Projection Continued
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APPENDIX
SURVEY ON ENROLLMENT PROJECTIONS

District Characteristics

What was your district enroliment at the end of September, 19857 _

What was your enroliment one year earlier? _

Approximately what percentage ot your enroliment are minority students (Native American,
Asian, Black, or Hispanic)?

Responsibility _
Who has primary responsibility for enroliment projections in your district (i.e. What is your
title?) __ L _ _ -

Who else has direct input into the prc:cess‘? _

Are there people who do not have direct input, but whose comments can influence your final
projection? _____ If yes, who are they?

ln what month dges your budget year begm'? _ _

When do you make your initial projections for the next school year‘? —
Do these projections often undergo substantial revision as the new school year
approaches? ___

If so, what leads to revisions and what types of revisions do you make? ___

Accuracy

Fill in the following blanks with what you consider to be an acceptable accuracy rate for each
situation. Figure the accuracy rate as a percentage of your total projection. That is, if you say
that 5% is an acceptable rate, you are telling us that it is acceptable for actual enroliment in
that particular situation to be above or below your projection by 5% or less. Mark "N/A" for

any accuracy rate that you do not consider important.

Next year total, district-wide __ Next year total, individual school____ _
Next year, one grade, district-wide , Next year, one grade, individual school_

Two or three year projection, total district enroliment
Four or five year projection, total district enroliment ______ ~



Methodology
Eii FEEE— 3 y l

nts. In our summary, we hope to

—Do different sizes of districts use different methods?

—Is enroliment projection most often top-down (district totals first, then school-by-
school) or bottom-up? g

—What techniques are used to arrive at initial estimates? What computer software
and databases are used?

—What considerations enter into the fine-tuning of these estimates?

—Are the techniques used for long-term projections different than those used for
single-year projections?



Special Considerations

What problems or special considerations must enter into your projecticns (e.g. questions of
racial balance, open enroliment policies, competition from non-public schools, highly mobile
populations)? How do you build these factors into the projection?

H

Uses
Describe the three or four principal uses that you see people making of your projections (e.g.
budget development, staffing, transportation).
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